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Abstract Smart tourism is a new buzzword applied to de-
scribe the increasing reliance of tourism destinations, their
industries and their tourists on emerging forms of ICT that
allow for massive amounts of data to be transformed into
value propositions. However, it remains ill-defined as a con-
cept, which hinders its theoretical development. The paper
defines smart tourism, sheds light on current smart tourism
trends, and then lays out its technological and business foun-
dations. This is followed by a brief discussion on the prospects
and drawbacks of smart tourism. The paper further draws
attention to the great need for research to inform smart tourism
development and management.
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BSmart^ has become a new buzzword to describe technologi-
cal, economic and social developments fuelled by technologies
that rely on sensors, big data, open data, new ways of connec-
tivity and exchange of information (e.g., Internet of Things,
RFID, and NFC) as well as abilities to infer and reason. Höjer
and Wangel (2015) argue that it is not so much the individual
technological advances but rather the interconnection,
synchronization and concerted use of different technologies
that constitutes smartness. Harrison et al. (2010) conceptualize
smart as exploiting operational, near-real-time real-world data,
integrating and sharing data, and using complex analytics,
modelling, optimization and visualization to make better oper-
ational decisions. The term has been added to cities (smart city)
to describe efforts aimed at using technologies innovatively to
achieve resource optimization, effective and fair governance,
sustainability and quality of life. In connection with physical
infrastructure (e.g., smart home, smart factory), the focus is on
blurring the lines between the physical and the digital and on
fostering technology integration. Added to technologies (smart
phone, smart card, smart TV, etc.), it describes multi-
functionality and high levels of connectivity. In the context of
markets/economies (smart economy), it refers to technologies
supporting new forms of collaboration and value creation that
lead to innovation, entrepreneurship and competitiveness.

In the context of tourism, smart is used to describe a complex
amalgam of all of the above. There is incredible institutional
support and in some instances even pressure to realize smart
tourism. Especially in Asia, there have been concerted efforts to
drive the smart tourism agenda forward. Governments in China
and South Korea are heavily funding initiatives mostly focused
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on building the technological infrastructure that supports smart
tourism (Hwang et al. 2015). In Europe, many of the smart
tourism initiatives were born out of smart city projects and, as
a consequence, smart tourism destinations are increasingly
making an appearance in the European tourism landscape.
The focus in Europe, however, is more on innovation and com-
petitiveness and developing smart end-user applications that
support enriched tourism experiences using already existing
data combined and processed in new ways (Lamsfus et al.
2015; Boes et al. 2015a, b). In Australia, the emphasis is on
smart governance and specifically open data. What govern-
ments universally recognize is the transformative power of
smart technologies not only in terms of the economic potential
but also the social and experiential dimensions.

Yet in practice Bsmart^ has become a very fuzzy concept
often used to drive specific political agendas and to sell techno-
logical solutions. This is especially true in the case of Bsmart
tourism^, where it is frequently used in the context of open data
initiatives or for rather trivial projects such as promoting free wi-
fi or the development of mobile applications. While these tech-
nologies and new approaches to data collection, management
and sharing are important stepping stones in implementing smart
tourism, they do not provide the full picture of what smart tour-
ism encompasses. There is also a lack of definitional clarity:
suddenly everything is smart. Further, as far as smart tourism
is concerned, theory seems to lag behind the many government
and industry-led projects. Academic work is largely focused on
describing the phenomenon in the form of case studies (e.g.,
Boes et al. 2015a, b; Bakıcı et al. 2013; Wang et al. 2013) or
on discussing isolated technological developments (e.g., Huang
and Chen 2015; Boes et al. 2015a, b) rather than on laying the
theoretical foundations for its advancement and/or critique. It is
therefore the aim of this paper to provide insights regarding our
current understanding of what smart tourism is, and what it is
not. In addition, it outlines research needs to be met in order to
inform the future development of smart tourism.

Defining smart tourism

According to the UNWTO (2015), tourism is Ba social, cultural
and economic phenomenonwhich entails the movement of peo-
ple to countries or places outside their usual environment for
personal or business/professional purposes^. Given the
information-intensity of tourism and the resulting high depen-
dence on information and communication technologies (ICTs)
(Law et al. 2014; Koo et al. 2015; Werthner and Klein 1999;
Benckendorff et al. 2014), it is not surprising to see the concept
of Bsmart^ being applied to phenomena that encompass tourism.
In many ways, smart tourism can be seen as a logical progres-
sion from traditional tourism andmore recently e-tourism in that
the groundwork for the innovations and the technological orien-
tation of the industry and the consumers were laid early with the

extensive adoption of information and communication technol-
ogies (ICT) in tourism, for instance in the form of global distri-
bution and central reservation systems, the integration of Web-
based technologies that led to the emergence of e-Tourism
(Buhalis 2003; Werthner and Ricci 2004). This developmental
trajectory continued with the widespread adoption of social me-
dia (Sigala et al. 2012), and a move towards realizing mobile
tourism in recognition of the high mobility of tourism informa-
tion and of tourism consumers (Buhalis and Law 2008; Wang
et al. 2012). However, smart tourism is certainly a distinct step in
the evolution of ICT in tourism in that the physical and gover-
nance dimensions of tourism are entering the digital playing
field, new levels of intelligence are achieved in tourism systems
(Gretzel 2011), the fabric of the industry is yet again changed
and the ways in which tourism experiences are created, ex-
changed, consumed and shared are fundamentally different.

Smart tourism involves multiple components and layers of
smart that are supported by ICTs (Fig. 1). On one hand, it
refers to Smart Destinations, which are special cases of smart
cities: they apply smart city principles to urban or rural areas
and not only consider residents but also tourists in their efforts
to support mobility, resource availability and allocation,
sustainability and quality of life/visits. Lopez de Avila
(2015, n.p.) defines the smart tourism destination as:

an innovative tourist destination, built on an infrastruc-
ture of state-of-the-art technology guaranteeing the sus-
tainable development of tourist areas, accessible to ev-
eryone, which facilitates the visitor’s interaction with
and integration into his or her surroundings, increases
the quality of the experience at the destination, and im-
proves residents’ quality of life.

The key aspect of smart destinations is the integration of
ICTs into physical infrastructure. Barcelona, for instance offers
travellers interactive bus shelters that not only provide touristic
information and bus arrival times but also USB ports for charg-
ing mobile devices. In addition, it makes bicycles available
throughout the city and travellers can check their locations via
a smartphone app, thereby fostering environmentally friendly
transportation around the city (http://smartcity.bcn.cat/en/
bicing.html). The city of Brisbane has recently mounted over
100 beacons onto points of interest to communicate information
to tourists via a mobile app if they are within a certain radius of
the location (http://goo.gl/QidSOC). Amsterdam uses beacons
to let tourist signs translate themselves into different languages
and the Amsterdam ArenA is testing sensors for better crowd
management (http://amsterdamsmartcity.com/). Seoul invests
heavily in providing free wi-fi as well as smart phones to tour-
ists (http://www.visitseoul.net), Jeju Island in South Korea has
just declared itself as a smart tourism hub that will use
innovative technology for content delivery to tourists (https://
youtu.be/d3C7vS-IbAY) and Sunmoon Lake in Taiwan
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provides location-based information on its tourist bus shuttles.
Importantly, all these efforts are pieces of larger, coordinated
efforts and strategic investments to foster innovation, quality of
life and sustainability through enriching physical infrastructure
with data within the context of specific destinations.

In addition to including a destination component, smart tour-
ism is a social phenomenon arising from the convergence of
ICTs with the tourism experience (Hunter et al. 2015). The
smart experience component specifically focuses on
technology-mediated tourism experiences and their enhance-
ment through personalization, context-awareness and real-
time monitoring (Buhalis and Amaranggana 2015). Neuhofer
et al. (2015) identify information aggregation, ubiquitous con-
nectedness and real-time synchronization as the major drivers
of such smart tourism experiences. The smart tourism experi-
ence is efficient and rich in meaning. Tourists are active partic-
ipants in its creation. They not only consume but also create,
annotate or otherwise enhance data that constitutes the basis of
the experience (e.g., by uploading photos to Instagram with
destination-related hashtags or helping map toilets at destina-
tions - http://www.nyrestroom.com/). The smart tourists and
their digital selves (or data bodies) use smartphones to tap
into information infrastructures provided at the destination or
virtually in order to add value to their experiences.

The third component, Smart Business, refers to the complex
business ecosystem that creates and supports the exchange of
touristic resources and the co-creation of the tourism experience.
Buhalis and Amaranggana (2014) describe the business compo-
nent of smart tourism as being characterized by dynamically
interconnected stakeholders, the digitalization of core business
processes, and organizational agility. A distinct aspect of this
smart business component is that it includes public-private col-
laboration to an extent that is unusual and results from govern-
ments becoming more open and technology-focused as pro-
viders of infrastructure and data. In addition, smart tourism rec-
ognizes that consumers can also create and offer value as well as
monitor and therefore take on business or governance roles.

Importantly, smart tourism spans three layers across these
three components: a smart information layer that aims at
collecting data; a smart exchange layer that supports intercon-
nectivity; and, a smart processing layer that is responsible for
the analysis, visualization, integration and intelligent use of
data (Tu and Liu 2014).

Based on these considerations, smart tourism is defined as
tourism supported by integrated efforts at a destination to

collect and aggregate/harness data derived from physical in-
frastructure, social connections, government/organizational
sources and human bodies/minds in combination with the use
of advanced technologies to transform that data into on-site
experiences and business value-propositions with a clear focus
on efficiency, sustainability and experience enrichment. Its
main differences from e-tourism following the above descrip-
tions and definition are further elaborated in Table 1.

Technological foundations of smart tourism

ICT is, undoubtedly, key to the conceptualization as well as
development of smart tourism.While the notion of smart tour-
ism became popular only recently among academics and prac-
titioners, ICT with the ability to support tourism in an intelli-
gent way has been discussed, developed, and envisioned for
quite a long time (Gretzel 2011). Smart ICT is expected to be
able to comprehend, to profit from experience, to acquire and
retain knowledge, and to respond quickly and successfully to
a new situation (Rudas and Fodor 2008). Within a smart tour-
ism setting, this kind of technology is the key component of
information systems that promise to supply tourism con-
sumers and service providers with more relevant information,
better decision support, greater mobility, and, ultimately, more
enjoyable tourism experiences (Gretzel 2011; Werthner 2003;
Sigala and Chalkiti 2014). These smart systems include a wide
range of technologies in direct support of tourism such as
decision support systems and the more recent recommender
systems, context-aware systems, autonomous agents
searching and mining Web sources, ambient intelligence, as
well as systems that create augmented realities (Fesenmaier
et al. 2006; Lamsfus et al. 2014; Venturini and Ricci 2006).

With the focus on the traveler as the user of these systems,
these systems aim to support travelers by: 1) anticipating user
needs based upon a variety of factors, and making recommen-
dations with respect to the choice of context-specific consump-
tion activities such as points of interest, dining and recreation;
2) enhancing travelers’ on-site experiences by offering rich in-
formation, location-based and customized, interactive services;
and 3) enabling travelers to share their travel experiences so that
they help other travelers in their decision making process, re-
vive and reinforce their travel experiences as well as construct
their self-image and status on social networks. From the indus-
try perspective, the emphasis is on the potential contributions of
these smart systems in terms of process automation, efficiency
gains, new product development, demand forecasting, crisis
management, and value co-creation (Werthner 2003; Wöber
2003; Sigala 2012a and b; Yoo et al. 2015). Although these
systems can be characterized as heterogeneous, distributed,
and sometimes even fragmented, the overarching goal of devel-
oping these systems should be open, scalable, and cooperative,
enabling full autonomy of the respective participants of the
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Fig. 1 Components and layers of smart tourism
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industry as well as supporting the entire tourist experience and
all business phases (Staab and Werthner 2002).

In smart tourism, technology is seen as an infrastructure,
rather than as individual information systems, and encompasses
a variety of smart computing technologies that integrate hard-
ware, software, and network technologies to provide real-time
awareness of the real world and advanced analytics to help
people make more intelligent decisions about alternatives, as
well as actions that will optimize business processes and busi-
ness performances (Washburn et al. 2010). Today, the wide-
spread use of mobile devices, especially of the smartphone
and its numerous apps, signifies an era of unprecedented con-
nectivity and ubiquitous access to the Internet (Wang and Xiang
2012). Many technological developments that support mobile
access, such as CloudComputing and End-User Internet Service
Systems are thus instrumental to facilitating smart tourism goals.

As indicated in Table 1, bridging the physical world with the
digital realm is a central concern for smart tourism develop-
ment. The increasing use of iBeacon technology in tourism
ensures a first step in this direction in that it allows smart
phones to react to signals from the physical world in order to
support ambient context identification (see www.
ibeaconinsider.com for an elaboration). However, ultimately,
realizing the Internet of Things (IoT) will be crucial for creating
the desired pervasive, Bsmart^ technological environment that
encompasses connected physical and digital infrastructures.
Remaining largely a vision at this stage, the Internet of Things
has the potential to rapidly become a new reality as a techno-
logical infrastructure (Atzori et al. 2010). It has been identified
as an important foundation for the services to be provided by
smart tourism cities (Guo et al. 2014; Perera et al. 2014). The
basic idea of the IoT is the pervasive presence around us of a
variety of objects such as Radio-Frequency-Identification
(RFID) tags, sensors, actuators, mobile devices, etc., which
are able to interact with each other and cooperate with their
neighboring objects to achieve common goals (Want et al.
2015). These objects are connected to the Internet which con-
sequently bridges the gap between the real world and the digital
realm. Hence, the IoT enables the development of various plat-
forms able to transmit a wide range and various types of data
using participatory sensing systems (Gutiérrez, et al. 2013).
Importantly, the emergence of the IoT will provide a shift in

service provision, moving from the current vision of always-on
services, typical in the Web era, to always-responsive situated
services, built and composed at run-time to respond to a spe-
cific need and able to account for the user’s context. Thus, it is
predicted that the Internet will soon realize the vision long
dreamed of - a seamless fabric of classic networks and
networked objects which can be identified, located, monitored,
and managed anytime and anyplace. Content and services will
all be around us, persistently available, creating conditions for
new applications and enabling new ways of working,
interacting, entertainment, and living (Miorandi et al. 2012).

The innovations driven by the IoT have important implica-
tions for tourism development because travel involves move-
ment through time and space and this Bsmart^ environment will
grow to be aware of, and be able to address, the traveler’s con-
textual needs in a pervasive yet non-intrusive way. For example,
sensors embedded in tourist attractions will enable tourism ser-
vice providers to track tourists’ locations and their consumption
behavior so that location-based services could be offered. Wear-
able technologies such as smart watches play an important role
in this as well as they not only collect data through their sensors
and cameras but also communicate with the network and poten-
tially the IoT and support high levels of connectivity without
interfering with the experience. At the management level, this
type of system can be employed to control visitor numbers
within specific tourism sites by using a variety of sensors with
each site’s carrying capacity as a benchmark. The social dimen-
sions also have to be recognized as smart objects embedded in
the environment may automatically trigger the transmission of
messages to family and friends to enable them to knowwhat we
are doing or what we have done in the past, such as moving
from one site to another or meeting some common friends.
Within a social setting we may think of the IoT as a platform
that generates information about ‘events’ of people and places
which is gathered and uploaded to provide information about
travelers within their social networking sites. As such, the tech-
nological factor of smart tourism is multidimensional consisting
of the ubiquitous infrastructure, more mobile and context-aware
information systems, and the increasingly complex and dynamic
connectivity that supports real-time interactions not only with
one’s physical environment but also the community and society
at large, directly or indirectly related to the traveler.

Table 1 Smart Tourism vs.
e-Tourism e-Tourism Smart Tourism

Sphere digital bridging digital & physical

Core technology websites sensors & smartphones

Travel phase pre- & post-travel during trip

Lifeblood information big data

Paradigm interactivity technology-mediated co-creation

Structure value chain/intermediaries ecosystem

Exchange B2B, B2C, C2C public-private-consumer collaboration
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Smart tourism also clearly rests on the ability to not only
collect enormous amounts of data but to intelligently store,
process, combine, analyze and use big data to inform business
innovation, operations and services. Numerous technologies
support big data creation and, in the context of smart tourism,
they are often the ones put into the limelight. However, a lot of
innovation is also happening in the other big data areas with the
ultimate goal of deriving intelligence from massive amounts of
data, which is what is at the core of smart tourism initiatives.

Business foundations of smart tourism

ICT tools and applications have enabled tourism firms to be-
come ‘smarter’ in how to increase their performance and com-
petitiveness by (hyper)-automating, informating and
transforming their business functions and processes such as
marketing, procurement/supply chain management, human
resource management, and customer service and management
(Sigala and Marinidis 2012). However, the business impact of
ICT is not limited to solely functional effects. ICT have also
an instrumental role in driving institutional and structural mar-
ket changes in the tourism industry. To survive, traditional
tourism firms have to redefine their business model and the
way they propose to create customer value. Indeed, the nu-
merous definitions of a business model converge to reflect
Bthe design or architecture of the value creation, delivery
and capture mechanisms^ (Teece 2010: 191). By introducing
new business models, firms develop new markets (Callon and
Muniesa 2005; MacKenzie and Millo 2003; Pollock and Wil-
liams 2009; Inversini and Masiero 2014; Storbacka and
Nenonen 2011). Sigala (2015) describes smart tourism as
changing all or some of the following five market elements:
exchange object, market actors, market structure, market
institutions, and market practices. Morabito (2015) suggests
that operating in a big data driven, smart environment affects
all nine elements of business models in fundamental ways: 1)
customer segments; 2) value propositions; 3) channels; 4)
customer relationships; 5) revenue streams; 6) key resources;
7) key activities; 8) key partnerships; and, 9) cost structure. To
define their business model, firms should therefore determine
the following design elements: customer value creation, the
actor’s earnings logic, value network of the actor, resources
and capabilities that the actor has, and strategic decisions that
the actor makes (Nenonen and Storbacka 2010). However,
what the actual smart tourism business models are has yet to
be determined. Most smart tourism initiatives are currently in
development and heavily subsidized by government. Indeed,
while new governance models for public services in smart
cities have been presented in the literature (Anttiroiko et al.
2014), theoretical development of business models suitable
for smart tourism is lacking. Morabito (2015) goes as far as
suggesting that smart tourism might mean profoundly

questioning the way we think about business models and their
importance for strategy. Literature in the fields of open inno-
vation, service-dominant-logic (SDL) and service science pro-
vides the theoretical underpinnings for management ap-
proaches that firms can adopt to identify, address and exploit
the opportunities, challenges and affordances of smart tourism
and to re-define their business models and sustain competi-
tiveness (Schmidt_Rauch and Schwabe 2014).

Open innovation is based on the assumption that an orga-
nisation cannot just rely on its own resources, but has to en-
gage with partners in order to innovate (Dahlander and Gann
2010; West and Gallagher 2006). To that end, tourism firms
have to collaborate with stakeholders beyond their organiza-
tional borders in order to source and exchange resources for
value co-creation.

According to service science and SDL, value co-creation
takes place inside wider service ecosystems (Anttiroiko et al.
2014). However, although a functioning service ecosystem is
seen as a major prerequisite for enabling the co-creation of
customer experiences (Vargo and Lusch 2014), little is still
known about how firms can actually construct and
continuously manage such service ecosystems. Vargo et al.
(2008) and Spohrer et al. (2007) described a service ecosystem
as a spontaneously sensing and responding spatial and tempo-
ral structure of largely loosely-coupled value-proposing social
and economic actors interacting through institutions and tech-
nology, to: (1) co-produce service offerings, (2) exchange ser-
vice offerings and resources (3) co-create value. This corre-
sponds to Buhalis and Amaranggana’s (2014) notion of dy-
namically interconnected smart tourism stakeholders and Van
Heck and Vervest’s (2007) definition of smart business net-
works that allow for Bplug and play^ scenarios to seize emerg-
ing value creation opportunities. Social media and internet
tools are instrumental in enabling firms to develop such dy-
namic connections, as technologies enable them to network
with others and to seamlessly exchange resources. Schmidt-
Rauch and Schwabe (2014) discuss the importance of mobile
technology for co-creation in the smart tourism ecosystem,
proposing that it opens up communication channels and allows
for a shared representation of the solution space in situ. Re-
sources that actors may possess and exchange in a smart tour-
ism ecosystem can relate to the following types: tangible or
intangible resources (e.g., tools, software, and information);
human resources (e.g., skills, knowledge, and virtual commu-
nities); and relational ones (e.g., relations to partners and sup-
pliers, and network membership). In a smart service ecosys-
tem, any stakeholder is an actor aiming to interact and ex-
change resources with other actors for value co-creation. In
this vein, labels and roles assigned to players like travelers,
firms and intermediaries are not valid anymore (Vargo and
Lusch 2008). In a smart tourism ecosystem, any type of stake-
holder can become a producer, consumer, intermediary etc.
depending on resources and connections rather than pre-
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defined roles (Gretzel et al. 2015). This means producer-client
relationships have to be redefined and new approaches to co-
operation in production, delivery and consumption of services
have to be developed (Anttiroiko et al. 2014).

Yoo et al. (2015) described the ways and strategies adopted
by TripAdvisor for constructing its service ecosystem by iden-
tifying its various stakeholders, the types of resources that are
being exchanged and the type of value that is co-created from
these interactions. The paper highlights the need of tourism
firms to adopt open information systems and business models,
as they enable them to manage their smart tourism ecosystems
in a dynamic way and support ‘plugging and playing’ stake-
holders ad hoc depending on what resources need to be ex-
changed. This is the case because open business ecosystems
enable actors to co-create ‘value-in-context’ by accessing,
mixing and matching, exchanging, adapting and integrating
resources in many different and flexible ways depending on
the consumption situation.

In smart tourism, business builds on an extensive Binfo-
structure^ and the big data that sustains it is to a large extent
either actively (e.g., uploaded onto social media) or implicitly
(through sensors on mobile or wearable devices) provided by
consumers. Indeed the very concept of smart tourism is very
much based on the assumption that data is willingly shared by
these consumers. Smart tourism business relies on an abun-
dance of free information and on access to open technological
platforms to be transformed into value propositions. At the
same time, smart tourism infostructure can lead to new infor-
mation asymmetries that can be commercially exploited
(Tachizawa et al. 2015). Economic power in smart tourism is
without doubt derived from control over information sources
and flows. It is also important to recognize that value not only
emerges from ownership but increasingly from access to in-
frastructure or data. Therefore, beyond traditional notions of
value creation, businesses seeking to operate within smart
tourism environments have to consider Bvalue-in-use^ (Bick
et al. 2012), referring to value creation through use of
data/technology/infrastructure rather than ownership and be-
yond individual exchanges.

Anttiroiko et al. (2014) argue that smart service ecosystems
require new alliances to share risk, circulate knowledge, and
extend or reformulate value chains/neworks and that they con-
stitute an environment in which there is great competitive pres-
sure to be cost-effective and innovative in (re)configuring ser-
vices. Tachizawa et al. (2015) present possible implications of
smart cities on business network structures and governance
mechanisms, suggesting that the resulting smart ecosystems
are complex with high transaction costs that probably favor
informal governance. Similarly, Anttiroiko et al (2014) de-
scribe the necessary creative mutuality and cooperation in the-
se systems as more difficult to manage than traditional com-
petitive rivalry. On the other hand, greater complexity in net-
work structures might open up structural holes that can be

exploited by businesses. These assumptions need to be further
explored/validated to build solid foundations for striving smart
tourism businesses.

Discussion and implications for research

Research in the area of smart tourism remains very limited and
mostly provides case studies of existing initiatives. It also large-
ly focuses on the consumer-perspective and has adopted a very
optimistic and uncritical stance. The following discussion points
out several key research areas that have to be addressed in order
to ensure the successful realization of smart tourism goals.

Data lies at the core of all smart tourism activities. Privacy
is therefore an obvious concern in the context of smart tour-
ism. Especially location-based services, while extremely use-
ful for tourists, also make consumers vulnerable. Privacy in
tourism is a special case as relationships with providers and
therefore their apps/services are typically short-lived, which
limits trust-building. Also, the need for information is so great,
that tourists might be easily persuaded to forego privacy
(Anuar and Gretzel 2011). The digital footprint of a smart
tourist is huge and opportunities for mining the digital traces
left while on vacation or traveling for business are manifold.
Smart tourism is becoming a big contributor to and benefactor
of the Bsensor society^ (Andrejevic and Burdon 2015) that is
characterized by ubiquitous, always-on data capture. With it
come concerns of being able to identify individuals out of
large collections of supposedly anonymous data, automatic
capture of data for no concrete purpose, and surveillance un-
der the disguise of service provision. Smart tourism raises big
issues with respect to information governance (Tallon 2013)
and correctly deriving the value of information. The current
assumption is that all information is extremely valuable to
businesses and will be freely provided by the smart tourists
who seek enriched tourism experiences. Data is mindlessly
captured and storage/retrieval/information management costs
are not calculated. While smart city concept implementations
have forced governments to carefully think about what data
they have and in what way it could be made useful, such
efforts are not necessarily taking place in businesses. There-
fore, a major area of research necessary in the context of smart
tourism is information governance and privacy, with particular
questions relating to determining the value of information and
ensuring safety and security in rather open and ubiquitous
info-structures.

Another issue increasingly discussed in the context of
smart tourism is the extreme technology-dependence. This
has clear implications in terms of a widening digital divide
(Minghetti and Buhalis 2010) for those without smartphones
and destinations that cannot afford to build smart tourism
infostructures. But the problem is not only access or afford-
ability: recent developments in the smartwatch market suggest
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that consumers are only reluctantly adopting this wearable
technology (Forbes 2015). Also, when inspected, this ICT
dependence reveals other issues, namely information over-
load, lack of serendipity that is often essential to meaningful
tourism experiences, and an increasing desire to at least escape
technology when on vacation (Gretzel 2010). While research
is already being conducted on how technology enhances tour-
ism experiences, there is a clear lack of research focusing on
potential drawbacks of too much mediation. What is clearly
needed is a more critical perspective on smart tourism experi-
ences, more information on psychological and health risks of
constant bombardment with data by context-aware systems
and insights regarding consumer attitudes towards the various
aspects of smart tourism, including their willingness to co-
create and their enjoyment of such processes and the actual
dimensions of Bvalue-in-use^ derived by consumers.

Needing to unlock the power of big data for translation into
smart tourism services also raises the issue of human and arti-
ficial intelligence necessary to do so. Tourism is not currently a
sector that attracts a lot of knowledge workers. It also struggles
notoriously with innovation deficiencies despite its strong reli-
ance on ICT (Hjalager 2002). Human resources issues with
respect to smart tourism are not typically discussed. Further,
smart tourism has a very utopian view of happy collaboration
among various actors and a self-regulating ecosystem in which
value will be sustainably produced. In addition, as mentioned
above, what business models can and should be adopted in this
context remains a mystery. Therefore, more research from an
organizational and management perspective is needed, as well
has conceptual and empirical investigations into the economics
of smart tourism.

Despite these concerns, smart tourism is an incredibly
promising scenario that results in more convenient, safe,
exciting and sustainable living spaces for both residents and
tourists, more personalized and therefore more relevant
tourism experiences, and even greater opportunities for new
services, business models and markets to emerge as a result of
more flexible structures and different perspectives on value
creation. Werthner et al. (2015) have recently published a
research manifesto that outlines the many layers on which
tourism and ICT-related research needs to make significant
contributions. From looking at human-computer interaction
issues to social dynamics, market structures and industry val-
ue chains to informing policy and governance, smart tourism-
related research has to fill many gaps to be able to critically
inform smart tourism initiatives. Research in connection with
design science is further needed to explore the new value
creation opportunities supplied by smart tourism and translate
them into working ICTs. Many of the pillars of the emerging
smart tourism economy like Uber or AirBnB are based on
simple technological platforms that take advantage of existing
technologies to exploit a distinct market niche. These
technology-market combinations need to be systematically
explored and mapped to support innovation activities. It also
becomes very clear that advances in semantic technologies
and artificial intelligence are needed to really exploit the var-
ious data layers. Since sustainability is a major concern, the
true costs of smart tourism (e.g., energy consumption, e-
waste, etc.) have to be estimated. Finally, whether smart tour-
ists are actually having better experiences has yet to be empir-
ically investigated. Table 2 summarizes the main research
areas identified.

Table 2 Smart tourism research
agenda Smart Tourism Aspect Research Topics

Consumption Privacy concerns

Attitudes toward co-creation

Value derived

Physiological consequences of ubiquitous connectivity

Need/desire for escape from technology

Technology access

Service Provision Value of data/information

Exploitable technology-market combinations

Suitable business models

Innovation capacity

Human resources implications

Collaboration/coordination mechanisms

Market dynamics

Facilitation Information governance

Infrastructure requirements

Social and environmental cost

Artificial intelligence
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Conclusion

This paper attempted to provide definitional clarity and an
overview of the basic assumptions underlying the smart tour-
ism concept. It identified smart destinations, smart business
ecosystems and smart experiences as the three basic compo-
nents supported by layers of data creation, processing and
exchange. In doing so it established smart tourism as distinct
from general e-tourism not only in the core technologies of
which it takes advantage but also in the approaches to creating
enhanced at-destination experiences. The paper highlighted
the strong practical and theoretical grounding in smart city-
related conceptualizations and the resulting focus on public
service models at the expense of comprehensive and system-
atic exploration of its business opportunities and implications.
It also revealed a lack of critical literature that scrutinizes
smart tourism assumptions and questioned its feasibility and
positive experiential, economic and societal impacts. The pa-
per proposed a research agenda, which is far from being com-
prehensive; rather, it sought to emphasize the currently most
overlooked gaps in understanding the potential of smart tour-
ism and its possible drawbacks.

Smart tourism development is already under way. In many
ways it naturally evolves from the extensive uptake of tech-
nology in tourism. However, the systematic and widespread
coordination and sharing as well as exploitation of touristic
data for value creation is still in its infancy. Smart tourism
initiatives around the world are seeking to build viable smart
tourism ecosystems (Gretzel et al. 2015) but the complexity of
the sector makes it extremely difficult to go beyond very spe-
cific platform-, technology- or service-specific innovations.
Yet, the technology push in the direction of smart tourism is
immense and it is expected that tourism will provide the back-
drop for pioneering many of these smart technologies.
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